In utero exposure to brief hyperthermia interferes with the production and migration of neocortical neurons and induces apoptotic neuronal death in the fetal mouse brain.
To investigate the pathogenetic mechanisms of brain maldevelopment induced by maternal hyperthermia, we exposed pregnant ICR mice to 43 degrees C for 12.5 min on day 13.5 or 14.5 of gestation and examined the proliferation and migration of neuronal precursor cells in the telencephalon of their fetuses. The brain weight was significantly decreased in heat-stressed fetuses when examined at 72 h after treatment. Histological examination revealed that the thickness of the neopallium, especially that of the intermediate (migratory) zone and the cortical plate, was decreased in the heated group. BrdU/anti-BrdU immunohistochemistry showed that cell proliferation in the matrix cell zone was suppressed for up to 8 h after hyperthermia and that the migration of BrdU-labeled neurons from the matrix cell zone to the primordial cortex was decelerated significantly. In addition, apoptotic cell death which is rarely observed in the brain of control animals increased in the brain of heat-stressed fetuses at 8-12 h after treatment. Thus, it seems that brief hyperthermia at critical stages of neuronal differentiation can interfere with the production and migration of neuronal precursor cells and result in abnormal brain development and neurobehavioural disturbances.